In recent years, LED digital image design and production in large stage performance is taken more seriously. It not only provides the background atmosphere for the performance, but also becomes part of the stage performance in close combination with the performance. The subject summarizes the work flow of LED digital image design and production in stage performance and introduces the design and production methods of stage LED video through taking series of performances of "Shanghai Science and Technology Festival" for instance. LED digital image design and production in large stage performance is a new study field that integrates video clipping, special effect production and 3D synthesis technology which enrich the stage performance style and improve the visual effect of stage performance.
Among them, LED screen is the most common media of digital image on stage performance.
The use of LED digital image on stage performances could strengthen interaction in order to bring immersive experiences to audience (Li & Tao, 2016) . How to apply digital image effectively to the stage performance has become a major concern for designers.
The Creation Process of LED Digital Image on Large Stage Performance

Demand Analysis of Digital Image Production
In recent years, LED screen is a major part of the stage in various types of large-scale performances as a whole, and becomes to be more and more important role in the whole activity. The requirements of digital image production are closely related to the quantity and size of LED screens that directly determine the size of digital image frames.
The layout and production of digital images throughout every link of a large-scale performance should fully reflect the overall design requirement of the event. The creation of digital images is based on the finalization of the program flow, which meets the creative requirements from the director and stage art designer by actively communicating and coordinating with the director, the stage art designer and the lighting engineer to fully understand and master the director's intentions in all aspects in order to determine the desired program types of digital video and picture styles.
Digital Image Resolution Calculation
Resolution is density and pixels are units, while it is made up of pixels. The appropriate screen resolution is the key to video production ensuring the video on the stage performance not to be deformed and fit perfectly with the LED screen, which reflects the fineness of the screen production. Nowadays, large-scale stage performances are composed of multiple LED screens, which are divided into main screen and sub-screen. The main screen has one piece in general, and the sub-screens have more than one piece. The combination of the main and sub-screens also affects the overall design of the digital image. The main LED screen used in the stage on the series of performance in Shanghai Science and Technology Festival is 3.5 meters high and 10.5 meters wide ( Figure 1 ). The ratio of the main picture is 1:3 and the RGB mode is 72 dpi.
So the resolution is 3072 × 1024. The LED sub-screen is 3.5 meters high and 4.5 meters wide. The ratio of the sub-picture on both sides is 4:3 and the RGB mode is 72 dpi. So the resolution of sub-screen is 1365 × 1024 (Figure 2 ). 
The Demand for Digital Image Types
Digital Image Design and Production
Still Frame Design
Before the video production, we need to design the still frame according to the content and style of the program in order to determine the style of the video on LED screen. The still frame making is the process of a graphic design. Firstly, we confirm the color and composition of it. Secondly, we confirm the design ele- props, actors and other items ( Figure 9 ). You can adjust the direction of the light, the angle of view, and so on. Putting the still frame on the LED screen of the virtual stage make the stage effect more realistic.
3D effect graph can help the director, the stage art designer, the lighting designer and other staff to visually understand the stage virtual effect. In otherwise, 3D effect graph help the director to control the visual effect of the entire stage, and also facilitate the communication and coordination among various posts and departments in order to achieve a match to meet them finally. 
Dynamic Video Production
The common dynamic effects of digital images for the large-scale stage performance include animation effect, 3D effect synthesis, particle effect, music visualization effect, and laser animation effect.
Animation effects could be realized through using After Effects, a software for video effects making. In the software, key frames could be added to layer properties and effect parameters. For example, there have animation effects on every scene of A Moonlit Night On the Spring River, in which, the river on the Spring scene with the effect of fractal variegation and turbulence by the way of adding key animation frames to the position of the center point of fractal variegated is formed to be flowing. In addition, adding dynamic materials such as snow, leaves, cranes, etc., makes the whole program image to be combined dynamic and static, and have the artistic conception.
There are two situations for applying 3D effect synthesis to the digital image of the stage performance. One of the situation is that the objects related to the performance need to be virtualized in a three-dimensional form in the digital image such as the virtual trophy in the award video of Shanghai Science and Technology Festival (Figure 10 ). Firstly, the virtual trophy is created in C4D by means of extruding it from various polygon geometries. Secondly, the trophy is add a rotation animation and then is generated sequence animations and depth channel sequence images through multi-channel rendering settings. Finally, synthesis is finished in After Effects by using the depth channel sequence images output as a track mask.
The other one of the situation is that a virtual scene is produced for the program to create an atmosphere. For example, the program Sea Charm used the 3D synthesize technology to make Shi Ku Men in a 3D form that built a virtual scene for the actor to dance and let audience feel return to Shanghai in the 30s of last century which is in line with the cultural characteristics of the performance convey with a sense of time ( Figure 11 ). Heart of the Machine on LED screen in Shanghai International Science Show utilizes particle effect to express the abstract concept of the universe, which is pithy and seems to have a third dimension ( Figure 12 ). The process of production is divided into creating geometry objects, effects, and renders based on Plexus effects. Meanwhile, camera animation achieves three-dimensional space shuttle.
Music visualization refers to a mass-based communication method to interpret music by means of images and video which keeps vision as the core, music as the carrier, and the masses as the object of appeal, with the help of a variety of new media technologies and other media (Liu, 2015) . The changes of graph are often controlled by the attributes of music such as pitch, volume, timbre, beat, etc., with producing the interactive mapping between auditory and visual elements. 
Cooperation with Apparel
Apparel is also an art and also an important element of the stage performance. (Zhu, 2010) . The virtual effect is the unique effect of TV presentation, as the result of close cooperation between the video designers and transition director.
Conclusion
With the prosperity and development of the cultural industry, the rapid development of radio and television technology, and the change of computer technology and display technology, the application of the digital image on stage will become more and more extensive. After years of continuous exploration and practice, stage performances have gained rich experience and achievements in the field of the application of the digital image on stage performance.
